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(57) Abstract: The breathing assistance apparatus has a patient interface with a body section adapted to cover the nose, or nose 
and mouth of the patient. The apparatus includes a sealing interface, including at least an outer sealing member. The outer sealing 
member has a periphery that is attached to the body section in a sealing manner. The periphery is substantially rigid compared to 
the remainder of the outer sealing member. The outer sealing member is adapted to substantially seal around the facial contours of 
the patient to provide a sealed fluid communication to the respiratory tract of the patient. The sealing interface may also include an 
inner sealing member. 
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BREATHING ASSISTANCE APPARATUS 

TECHNICAL FIELD 

This invention relates to patient interfaces particularly though not solely for use in 
delivering CPAP therapy to patients suffering from obstructive sleep apnoea (OSA). In 
particular this invention relates to cushions for use with patient interfaces. 
BACKGROUND ART 

In the art of respiration devices respiratory masks which cover the nose and/or mouth 
of a human user are known. Known masks provide a continuous seal around the nasal and/or 
oral areas of the face, such that gas may be provided at positive pressure within the mask for 
consumption by the user. The uses for such masks range from high altitude breathing (i.e., 
aviation applications) to mining and fire fighting applications, to various medical diagnostic 
and therapeutic applications. 

One requisite of such respiratory masks is to provide an effective seal against the user's 
face to prevent leakage of the gas being supplied. Commonly, in prior mask configurations, a 
good mask-to-face seal has been attained in many instances only with considerable discomfort 
for the user. A common complaint of a user of CPAP therapy is pressure sores caused by the 
mask about the nose and face and in particular in the nasal bridge region of the user. This 
problem is most crucial in those applications, especially medical applications, which require 
the user to wear such a mask continuously for hours or perhaps even days. In such situations, 
the user will not tolerate the mask for long durations and optimum therapeutic or diagnostic 
objectives may often not be achieved, or will be achieved with great difficulty and 
considerable user discomfort. 

US Patent No. 5,243,971 and US Patent No. 6,112,746 are examples of prior art 
attempts to improve patient interfaces. 
DISCLOSURE OF THE INVENTION 

It is an object of the present invention to attempt to provide a patient interface which 
goes some way to overcoming disadvantages in the prior art or which will at least provide the 
industry with a useful choice. 

Accordingly the present invention consists in a breathing assistance apparatus, for use 
with delivery of respiratory gases to a patient comprising: 
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a patient interface, having a body section adapted to cover the nose, or nose and mouth 
of said patient, 

a sealing interface, including at least an outer sealing member, said outer sealing 
member having a periphery that is attachable to said body section in a sealing manner, said 
5 periphery being substantially rigid compared to the remainder of said outer sealing member, 

wherein said outer sealing member is adapted to substantially seal around the facial 
contours of said patient providing a sealed fluid communication to the respiratory tract of said 
patient. 

Preferably said body section includes a ridge to receive said periphery of said sealing 
10 interface. 

Preferably said ridge includes protrusions that assist in the friction engagement of said 
sealing interface to said body section. 

Preferably said periphery includes protrusions that assist in a friction or snap 
engagement of said sealing interface to said body section. 
15 Preferably said patient interface is a full face mask. 

Preferably said outer sealing member has a substantially thin section in at least its nasal 
bridge region, said thin section being substantially thinner than the remainder of said outer 
sealing member. 

Preferably said outer sealing member includes a second thin section in the region where 
20 said outer sealing member rests against the chin of said patient in use, said second thin section 
being substantially thinner than the remainder of said outer sealing member. 
Alternatively said patient interface is a nasal mask. 

Preferably said outer sealing member has a substantially thin section in at least its nasal 
bridge region, said thin section being substantially thinner than the remainder of said outer 
25 sealing member. 

Preferably said sealing interface includes an inner sealing member fittable into said 
outer sealing member. 

Preferably said inner sealing member has a cut out region in the nasal bridge region. 
Preferably said inner sealing member has a cut out region in the cheek region. 
30 Preferably said inner sealing member has a cut out region in the upper lip region. 
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To those skilled in the art to which the invention relates, many changes in construction 
and widely differing embodiments and applications of the invention will suggest themselves 
without departing from the scope of the invention as defined in the appended claims. The 
disclosures and the descriptions herein are purely illustrative and are not intended to be in any 
5 sense limiting. 

In this specification where reference has been made to patent specifications, other 
external documents, or other sources of information, this is generally for the purpose of 
providing a context for discussing the features of the invention. Unless specifically stated 
otherwise, reference to such external documents is not to be construed as an admission that 
1 0 such documents, or such sources of information, in any jurisdiction, are prior art, or form part 
of the common general knowledge in the art. 

The invention consists in the foregoing and also envisages constructions of which the 
following gives examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 5 Preferred forms of the present invention will now be described with reference to the 

accompanying drawings. 

Figure 1 is a block diagram of a humidified continuous positive airway pressure 
(system) as might be used in conjunction with the sealing interface of the present invention. 
Figure 2 is an illustration of a nasal mask including a sealing interface in use according 
20 to the preferred embodiment of the present invention. 

Figure 3 shows a perspective view of a mask with a sealing interface that is a cushion 
with an inner sealing member and an outer sealing member. 

Figure 4 is a cutaway view of the mask showing the inner sealing member and the 
outer sealing member of the sealing interface. 
25 Figure 5 is a cutaway view of the periphery of the outer sealing member of Figure 4. 

Figure 6 is a cutaway view of the periphery of the nasal mask body portion of Figure 4. 
Figure 7 shows a cross section of a second preferred embodiment of the sealing 
interface. 

Figure 8 shows perspective view of an inner sealing member of the second preferred 
30 embodiment of the sealing interface. 

Figure 9 shows a cross section of a third preferred embodiment of the inner and outer 
sealing members of the present invention. 
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Figure 10 shows a perspective view of the inner sealing member or cushion of the 
third preferred embodiment of the sealing interface. 

Figure 11 shows a plan view of the inner sealing member of the third preferred 
embodiment of the mask cushion. 
5 Figure 12 is a side view of a nasal mask of the present invention where the outer 

sealing member is substantially thinner in width in the nasal bridge region than the rest of the 
outer sealing member. 

Figure 13 is a close-up view of detail A in Figure 12. 

Figure 14 is a perspective view of the nasal mask of Figure 12. 
10 Figure 15 is a cross-section of the outer sealing member of Figure 12. 

Figure 16 is a front perspective view of a full face mask of the present invention, 
where the outer sealing member is substantially thinner in width in the nasal bridge region than 
the rest of the outer sealing member. 

Figure 17 is a back perspective view of a full face mask of Figure 16. 
15 Figure 18 is a cross-section through BB of the full face mask of Figure 16. 

Figure 19 is a perspective view of the outer sealing member of the full face mask of 
Figure 16 in isolation, where the thin nasal bridge region is particularly shown. 

Figure 20 is a cross-section through CC of the outer sealing member of Figure 19. 

Figure 21 is a front view of the outer sealing member of Figure 19. 
20 Figure 22 is a perspective view of a sealing interface of a further embodiment of the 

present invention where the sealing interface has a substantially rigid periphery. 

Figure 23 is a cross-section of a simple sealing interface of a further embodiment of 
the present invention, showing areas where the sealing interface may be injection moulded. 

Figures 24 to 26 are three diagrams of different embodiments of a sealing interface 
25 fitting with a hollow body of a patient interface where the sealing interface includes a rigid 
periphery or section. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE INVENTION 

The sealing interface of the present invention provides improvements in the delivery of 
CPAP therapy. It will be appreciated that the patient interface as described in the preferred 
30 embodiment of the present invention can be used in respiratory care generally or with a 
ventilator but will now be described below with reference to use in a humidified CPAP system. 
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It will also be appreciated that the present invention can be applied to any form of patient 
interface including, but not limited to nasal masks, oral masks and mouthpieces. 

With reference to Figure 1 a humidified Continuous Positive Airway Pressure (CPAP) 
system is shown where a patient 1 is receiving humidified and pressurised gases through a 
5 patient interface 2. The interface 2 is connected to a humidified gases transportation pathway 
or inspiratory conduit 3. It should be understood that delivery systems could also be VPAP 
(Variable Positive Airway Pressure) and BiPAP (Bi-level Positive Airway Pressure) or 
numerous other forms of respiratory therapy. The inspiratory conduit 3 is connected to an 
outlet 4 of a humidification chamber 5 that contains a volume of water 6. The inspiratory 

10 conduit 3 may contain heating means or heater wires (not shown) that heat the walls of the 
conduit to reduce condensation of humidified gases within the conduit. The humidification 
chamber 5 is preferably formed from a plastics material and may have a highly heat conductive 
base (for example an aluminium base) that is in direct contact with a heater plate 7 of 
humidifier 8. The humidifier 8 is provided with control means or an electronic controller 9, 

15 which may comprise a microprocessor based controller executing computer software 
commands stored in associated memory. 

The controller 9 receives input from sources such as user input means or a dial 10 
through which a user of the device may, for example, set a predetermined required value 
(preset value) of humidity or temperature of the gases supplied to patient 1 . The controller 9 

20 may also receive input from other sources, for example temperature and/or flow velocity 
sensors 11,12, through a connector 1 3 and a heater plate temperature sensor 1 4. In response to 
the user set humidity or temperature value input via the dial 10 and the other inputs, the 
controller 9 determines when (or to what level) to energise the heater plate 7 to heat the water 
6 within the humidification chamber 5. As the volume of the water 6 within the 

25 humidification chamber 5 is heated, water vapour begins to fill the volume of the chamber 
above the water's surface and is passed out of the humidification chamber 5 outlet 4 with the 
flow of gases (for example air) provided from a gases supply means or blower 1 5 that enters 
the chamber 5 through an inlet 1 6. Exhaled gases from the patient's mouth are passed directly 
to the ambient surroundings. 

30 The blower 1 5 is provided with variable pressure regulating means or variable speed 

fan 2 1 that draws air or other gases through a blower inlet 1 7. The speed of the variable speed 
fan 21 is controlled by an electronic controller 1 8, or alternatively the function of the controller 
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1 8 may carried out by the controller 9. The speed is controlled in response to inputs from the 
controller 9 and a user set predetermined required value (preset value) of pressure or the fan 
speed via dial 19. 
Nasal Mask 

5 According to a first embodiment of the present invention the patient interface is shown 

in Figure 2 as a nasal mask. The mask includes a hollow body 102 with an inlet 103 connected 
to the inspiratory conduit 3. The mask 2 is positioned around the nose of the patient 1 with the 
headgear 108 secured around the back of the head of the patient 1 . The restraining force from 
the headgear 108 on the hollow body 102 and the forehead rest 106 provides compressive 

10 force on the mask cushion 104 to provide a seal against the patient's face. 

The hollow^body 102 is constructed of a relatively inflexible material for example, 
polycarbonate plastic. Such a material would provide the requisite rigidity as well as being 
transparent and a relatively good insulator. The expiratory gases can be expelled through a 
valve (not shown) in the mask, an expiratory conduit (not shown), or any other such method as 

15 is known in the art. 
Mask Cushion 

One form of the cushion of the patient interface of the present invention will now be 
described with reference to nasal masks. As shown in Figures 3 and 4, a mask cushion 1 104 is 
provided around the periphery of the nasal mask 1 1 02 to provide an effective seal onto the face 

20 of the patient to prevent leakage. The mask cushion 1 1 04 is shaped to approximately follow 
the contours of a patient's face and will deform when pressure is applied by the headgear (not 
shown) to adapt to the individual contours of any particular patient. In particular, there is an 
indented section 1150 intended to fit over the bridge of the patient's nose as well as an 
indented section 1 1 52 to seal around the section beneath the nose and above a user's upper lip. 

25 In Figure 4 the mask cushion 1 1 04 is composed of an inner cushion 1110 covered by an 

outer sealing sheath 1112. The inner cushion 1110 is preferably constructed of a resilient 
material, for example, polyurethane foam, to distribute the pressure evenly along the seal 
around the patient's face. In other forms the inner cushion may be made of a gel material, such 
as a silicone gel, or other appropriate soft but resilient material. The inner cushion 1 1 10 is 

30 located in use around the outer periphery 1 1 1 4 of the open face 1 1 1 6 of the hollow body 1 1 02. 

Similarly the outer sheath 1112 may be commonly attached at its base 1 1 13 to the periphery 
1114 and loosely covers over the top of the inner cushion 1110. 
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In the preferred embodiment of the present invention the bottom of the inner cushion 
1110 fits into a generally triangular cavity 1 154 in the hollow body 1 102, see Figures 4 to 6. 
The cavity 1 154 is formed from a flange 1 156 running mid- way around the interior of the 
hollow body. 

The outer sheath 1112 fits in place over the cushion 1110, holding it in place. The 
sheath 1 1 1 2 is secured by a snap-fit to the periphery 1 1 1 4 of the hollow body. In Figures 5 and 
6 the periphery 1 1 14 is shown including an outer bead 1 158. The sheath 1112 includes a 
matching bead 1 159, whereby once stretched around the periphery; the two beads engage to 
hold the sheath in place. 

A second preferred embodiment to a nasal mask cushion is depicted in Figures 7 and 8. 
In the second embodiment the inner cushion 2000 includes a raised bridge 2002 in the nasal 
bridge region. The raised bridge 2002 can also be described as a cut out section made in the 
cushion. Also, the notch in the contacting portion (between the inner cushion and outer 
sheath) is less pronounced than proceeding embodiments. However, as the raised bridge 2002 
is unsupported it is much more flexible and results in less pressure on the nasal bridge of the 
patient. The outer sheath 2004 contacts the inner cushion 2000 throughout the raised bridge 
2002. The peaks 2005, 2007, 2009, 201 1 in the inner cushion 2000 between each of the 
indented sections 2006, 2008 and the raised bridge 2002 contact the outer sheath 2004 and 
when in use the sheath 2004 contacts the facial contours of the patient in the regions of these 
peaks. 

Referring particularly to Figure 8 the inner cushion 2000 includes a cheek contour 2006 
to follow the cartilage extending from the middle of the nose, and a contoured lip sealing 
portion 2008 to seal between the base of the nose and the upper lip. 

Referring now to Figures 9 and 10 a third preferred embodiment of the mask cushion is 
depicted. In this case, the inner cushion 2010 tapers down 2012 towards the nasal bridge 
region 2014. For a short portion either side of the nasal bridge region 2014 the inner cushion 
2010 is absent, forming a semi annular form in plan view as seen in Figure 11. 

In yet other forms of the sealing interface of the present invention the inner cushion 
may be provided with other contours on the front side of the inner cushion or cut outs on the 
back side of the inner cushion, so that in the areas where there are regions cut out of the back 
side of the cushion the cushion is more flexible. In particular, cut outs in the nasal bridge, 
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cheek and upper lip regions provide the patient with a mask cushion that is more flexible and 
thus more comfortable. 

Referring now to Figure 12, to improve the comfort to the patient, a nasal mask 200 
may include a thin bridge section 203 in the nasal bridge region of the outer sealing member 
5 20 1 , that is, that part extending over the bridge of a patient' s nose. 

Similar to described above the outer sealing member or outer sheath 201 fits in place 
over the inner sealing member (inner cushion) 202, holding the inner cushion in place. The 
outer sheath 201 is secured by a snap-fit to the periphery 205 of the mask hollow body 204. 
The periphery 205 is shown including an outer bead 206. The outer sheath 201 includes a 
1 0 matching bead 207, whereby once stretched around the periphery 205 ; the two beads engage to 
hold the outer sheath 201 in place. 

The outer sealing member or sheath 201 is shown in more detail in Figures 13 to 15. 
The outer sheath 201 has formed in it a region 203 than is thinner than the remainder of the 
cross-sectional thickness 210 of the sheath. In particular, the side walls 211,212 (see Figure 
15 14) must be thicker than in the region 203 so as to provide structural support for the sheath and 
ensure the sheath does not collapse in use, or when being assembled with the mask body. As 
an example only, for a nasal mask, if the thin bridge region was 0.2 mm thick, the side walls 
may be 0.3 to 0.6 mm thick. Therefore, the thin bridge region 203 is approximately half the 
thickness of the rest of the sheath 201 and so can provide a significant effect, such that the 
20 pressure to the patient's nose in the nasal bridge region is reduced compared to when a sheath 
does not have any reduced thickness section. Furthermore, a thin bridge region 203 in the 
outer sheath 201 allows for different sized patient's to comfortably use the mask and outer 
sheath of the present invention. 

In use, when a force is placed against the outer sheath 201 the thin bridge region 203 
25 will collapse more than the rest of the outer sheath 201 . Therefore, this section 203 is more 
flexible and allows for added patient comfort. 

Referring particularly to Figure 1 3, the thin bridge region 203 on the outer sheath 201 
preferably does not extend completely to the outer edge 2 1 1 of the outer sheath 201 , but grows 
gradually thicker. This is because the outer edges of the outer sheath 201 when thicker are less 
30 prone to tearing. 

In particular, in Figure 14, that outer sheath 201 is substantially heart shaped and the 
thin bridge region 203 is shown to extend more than halfway down the sides of the sheath from 
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the apex 213. As shown in Figure 14, the thin bridge region 203 does not extend fully down 
the edges 2 1 1 and 2 1 2 of the outer sheath 20 1 . This is because support is required in the edges 
of the sheath 201, to provide structural stability of the sheath. 

In other forms of the nasal mask of the present invention, the thin bridge region may 
5 not extend as far as that shown in Figure 1 4, but be restricted merely to the nasal bridge region 
(similar in manner to the mask cushion shown in Figure 21 , in relation to a full face mask). 
Full Face Mask 

A further embodiment of the present invention is shown in Figures 16 to 21 where the 
patient interface is a full face mask similar to that described in co-pending New Zealand patent 

1 0 application number 528029. The full face mask 300 includes a hollow body or base 302 and 
an outer sealing member or mask cushion 301 . The cushion 301 is attached to the body 302 in 
a similar manner as described with reference to the nasal mask. Therefore, thus, the cushion 
301 periphery extends over a flange on the mask body. 

The hollow body 302 has an integrally formed recess (not shown) in which an insert 

15 304 is fitted into. The recess and insert 304 each have complimentary circular apertures 
(generally indicated as 305) that form an inspiratory inlet when the insert 304 is placed in the 
recess. The inlet 304 is capable of being connected to the tubing that forms the inspiratory 
conduit 3 (as shown on Figure 1). Gases, supplied to the inspiratory conduit 3 from the CPAP 
device and humidifier, enter the mask through the apertures 305 and the patient is able to 

20 breathe these gases. The mask 300 is positioned around the nose and mouth of the patient and 
headgear (not shown) may be secured around the back of the head of the patient to assist in the 
maintaining of the mask on the patient's face. The restraining force from the headgear on the 
hollow body 302 ensures enough compressive force on the mask cushion 301 to provide an 
effective seal against the patient's face. 

25 The hollow body 302 and insert 304 are injection moulded in a relatively inflexible 

material, for example, polycarbonate plastic. Such a material would provide the requisite 
rigidity for the mask as well as being transparent and a relatively good insulator. The mask 
cushion 301 is preferably made of a soft plastics material, such as silicone, KRATON™, 
rubber or similar materials. 

30 The cushion 301 of the mask 300 includes a thin bridge section 305 in the nasal bridge 

region of the cushion 301 , that is, that part extending over the bridge of a patient's nose. As an 
example, in the region of the thin bridge section 305 the walls of the cushion may be 0.2 to 0.3 
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mm thick and the rest of the cushion may have a thickness of 1mm. In particular, the side 
walls need to be thicker to provide support in the cushion, so that it does not collapse during 
use or assembly with the mask body. In Figure 29, this is particularly illustrated, as the section 
305 in the nasal bridge region is shown as being much thinner than the rest of the cushion (in 
particular the bottom side wall region 306, which are much thicker in cross-section). 

The inner flange 307 of the cushion 301 that rests against the patient's face is also 
preferably thinner in section than the side walls of the cushion 30 1 to provide flexibility to the 
cushion and thus comfort to the patient. In use, the inner flange 307 is the area of the cushion 
that seals against the patient's face and the side walls of the cushion provide stability to the 
cushion 301. 

<v. In use, when a force is placed against the cushion 301 the thin bridge section 305 will 
collapse more than the rest of the cushion 301. Therefore, this section 305 is more flexible and 
allows for added patient comfort. 
Forehead Rest 

The nasal mask and/or full face mask of the present invention is preferably provided 
with a fixed forehead rest (208, as shown in relation to the nasal mask in Figures 12 and 14 or 
a rest 303, as shown in relation to the full face mask in Figure 16). The forehead rest is not 
required to be adjustable as the cut out in the nasal bridge region of the inner cushion (for the 
nasal mask) and the thin section in the outer sheath or outer cushion (for both the nasal and full 
face masks) provides enough flexibility of the mask cushion to provide fitting to a number of 
different patients. 
Rigid Edged Cushion 

In one preferred form of the present invention the patient interface has a sealing 
interface that includes at least an outer sealing member, similar to that described above, with 
more rigid construction, for example, a rigid edge or periphery, than the prior art. The sealing 
interface may also include an inner cushion, such as the inner cushion described above. As 
discussed the inner cushion may be made from foam, silicone or other appropriate type 
material. 

Referring to Figure 22 the outer sealing member or outer cushion 400 in this form has a 
periphery 401 that is attachable to the body section (for example, hollow body or base 302 of 
the full face mask of Figure 16) of the patient interface. The periphery 401 is preferably 
substantially rigid compared to the remainder 402 of the outer cushion. For example, in the 
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preferred form the periphery or edge of the outer cushion may be constructed from silicon and 
have a hardness of shore A 60 to 80. The remainder of the cushion is constructed from 
silicone and preferably has a hardness of shore A 3 to 40, this value being considered "soft". 
However, other materials may be used for the cushion, for example, different grades of 
5 thermoplastic, thermoset plastic, thermoplastic polycarbonate nylon, KRATON™ or other 
similar or appropriate materials. 

The periphery 401 comprising a harder or thicker section may vary in width as shown 
in Figure 22 where areas of larger width 403, 404 provide additional support in these areas. As 
an example, areas where additional support might be useful are the parts of the cushion above 
10 and below where the cushion rests against a user's cheek in use. 

ife An outer cushion with a rigid periphery would provide the advantage that it would hold 
its shape more than existing outer cushions, for example those currently sold with the Fisher & 
Paykel Healthcare Limited FlexiFit™ 405, 407 and 406 Nasal Masks or FlexiFit™ 431 Full 
Face Mask. 

1 5 Furthermore, it is anticipated that a sheath with a rigid periphery would be easier to use 

and would prevent incorrect assembly. With current outer cushions it is possible a user could 
stretch the outer cushion and attach it incorrectly to the patient interface body. Ensuring 
correct assembly will ensure the interface and cushion will more reliably stay on the user's 
face. Consequently, this would ensure correct performance of the interface. 

20 Finally, the softer part of the cushion that rests against the user's face may provide 

additional user comfort as it will be more flexible, soft and contour to the face of a user better. 

The outer cushion as described above may be manufactured in a number of ways. 
Firstly, the outer cushion may be manufactured in a two component moulding process. For 
example, with the full face mask as shown in Figures 16 and 17 the outer cushion (shown in 

25 Figure 23) might be manufactured by inj ection moulding in a plastics material, such as silicon. 

The mould for the outer cushion may have a deep area for the substantially rigid periphery but 
shallow areas for the softer areas. During the moulding process a harder grade plastics, such as 
a harder grade silicone "hard silicone", such as one of shore A 60 to 80, would be injected at 
the top of the mould, the hard silicone would flow into the mould and naturally flow into the 

30 deep area. Then after a predetermined time, possibly as short as a few seconds, to allow from 
some setting of the hard silicone, a soft silicone, for example, one with a grade of shore A 3 to 
40 would be injected centrally and the silicone would flow up to over or around the hard 
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silicone then into the rest of the mould. 

In another form the moulding of the outer cushion may be completed by two moulding 
machines where the hard part of the cushion is moulded in one machine and the soft part 
moulded in another. 

Alternatively, a single moulding machine may be used where the machine has a single 
cavity and two or more injection points. For example, as shown in Figure 23 the outer cushion 
410 has its soft part 41 1 injected at point A, central to the cushion 410. As discussed above 
the soft part may be any appropriate plastics material, such as silicone. A second injection 
point would be from the side B where the hard or substantially rigid part 412 is injected into a 
mould; the injected "hard material" flows over the soft part 411 and forms the top rigid part 
412. 

Alternatively, the outer cushion may be formed in one moulding machine that has more 
than one cavity. For example one of the soft or hard part is injection moulded in a first cavity, 
then this part is removed from the first cavity and put into a second cavity where the other hard 
or soft part is injection moulded. If necessary the first part to be moulded may be moved by a 
robot or the like. Alternatively, the machine may include a rotating mould that enables 
different mould to be placed about the part. 

In other forms the hard plastic used in the outer cushion may be made from a cheaper 
hard plastics material, for example, of shore D 40 to 80 hardness. Alternatively, the hard 
plastics material may be a thermoplastic polycarbonate nylon, a thermoplastic rubber, for 
example, KRATON™, or other appropriate material. 

In yet other forms the substantially rigid periphery may include barbs or protrusions 
that would assist in a snap or friction engagement when the outer cushion is attached to the 
body or base of the patient interface. 

Yet other forms of the outer cushion of the present invention are shown in Figures 24 
to 26. In Figure 24 the hollow body or base of the patient interface 500 includes protrusions 
501. The outer cushion 502 is push fit to the base for use. The outer cushion includes a soft 
part 503 and a rigid part 504 (made from materials as described above). Here the soft part has 
been moulded to extend over the rigid part such that when the cushion is fitted to the base 500 
the soft parts are compressed by the protrusions. 

Figures 25 and 26 show similar but slightly differing embodiments of an outer cushion 
505, 506 where the top edge of the cushion is covered in a soft material to add in the friction 
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fit of the cushion 505, 506 to the base 500. In Figure 25 the outer cushion 505 has a lower soft 
part, a substantially rigid periphery 508 with a soft cap 509 over the top part of the rigid 
periphery 508. In Figure 26 the outer cushion 505 has a lower soft part 510 a substantially 
rigid periphery 5 1 1 with a similar soft cap 5 1 2 moulded over the top part of the periphery 511. 
5 Here the cap 512 is keyed into an aperture 513 in the periphery 51 1 to ensure the cap 512 
remains attached to the periphery 5 1 1 after the moulding process is completed. 

Therefore with any of the embodiments of the outer cushion described above the bond 
between the soft part and rigid parts may be mechanical (with a keying such as is shown in 
Figure 26) or simply where there is a chemical bonding of the materials after moulding of the 
10 parts together. 
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CLAIMS: 



1 . A breathing assistance apparatus for use with delivery of respiratory gases to a patient 
comprising: 

5 a patient interface, having a body section adapted to cover the nose, or nose and mouth 

of said patient, 

a sealing interface, including at least an outer sealing member, said outer sealing 
member having a periphery that is attachable to said body section in a sealing manner, said 
periphery being substantially rigid compared to the remainder of said outer sealing member, 
10 wherein said outer sealing member is adapted to substantially seal around the facial 

contours of said patient providing a sealed fluid communication to the respiratory tract of said 
patient. 

2. A breathing assistance apparatus according to claim 1 wherein said body section 
includes a ridge to receive said periphery of said sealing interface. 

15 3. A breathing assistance apparatus according to claim 2 wherein said ridge includes 
protrusions that assist in the friction engagement of said sealing interface to said body section. 
4. A breathing assistance apparatus according to any one of claims 1 to 3 wherein said 
periphery includes protrusions that assist in a friction or snap engagement of said sealing 
interface to said body section. 

20 5. A breathing assistance apparatus according to any one of claims 1 to 4 wherein said 
patient interface is a full face mask. 

6. A breathing assistance apparatus according to any one of claims 1 to 4 wherein said 
patient interface is a nasal mask. 

7. A breathing assistance apparatus according to any one of claims 1 to 6 wherein said 
25 outer sealing member has a substantially thin section in at least its nasal bridge region, said 

thin section being substantially thinner than the remainder of said outer sealing member. 

8. A breathing assistance apparatus according to any one of claims 1 to 7 wherein said 
outer sealing member includes a second thin section in the region where said outer sealing 
member rests against the chin of said patient in use, said second thin section being 

30 substantially thinner than the remainder of said outer sealing member. 

9. A breathing assistance apparatus according to any one of claims 1 to 8 wherein said 
outer sealing member has a substantially thin section in at least its nasal bridge region, said 



WO 2007/145534 



PCT/NZ2007/000141 



- 15- 

thin section being substantially thinner than the remainder of said outer sealing member. 

10. A breathing assistance apparatus according to any one of claims 1 to 9 wherein said 
sealing interface includes an inner sealing member fittable into said outer sealing member. 

11. A breathing assistance apparatus according to claim 9 wherein said inner sealing 
5 member has a cut out region in the nasal bridge region. 

12. A breathing assistance apparatus according to claim 9 or 1 0 wherein said inner sealing 
member has a cut out region in the cheek region. 

13. A breathing assistance apparatus according to any one of claims 9 to 12 wherein said 
inner sealing member has a cut out region in the upper lip region. 

10 14. A breathing assistance apparatus as herein described with reference to the 
accompanying figures. 
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Figure 2 
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Figure 3 



WO 2007/145534 



PCT/NZ2007/000141 



4/16 




WO 2007/145534 



PCT/NZ2007/000141 




WO 2007/145534 



PCT/NZ2007/000141 




WO 2007/145534 



PCT/NZ2007/000141 



7/16 



WO 2007/145534 



PCT/NZ2007/000141 



9/16 




WO 2007/145534 



PCT/NZ2007/000141 



10/16 




WO 2007/145534 



PCT/NZ2007/000141 



11/16 




Figure 15 
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Figure 22 



WO 2007/145534 



PCT/NZ2007/000141 



16/16 




Figure 24 Figure 25 Figure 26 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/NZ2007/000141 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI. A61M 16/00 (2006.01) A62B 7/00 (2006.01) 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

DWPI. IPC: A61M 16/- and A62B. Keywords: mask, interface, cushion, seal, skirt, rigid, stiffen, reinforce and 

similar words. 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to 
claim No. 



X 
Y 



X 
Y 



P,X 



US 2004/182398 Al (SPRINKLE et al) 23 September 2004 
See whole document. Especially [0045], Figures 5 and 7. 



US 2003/0019496 Al (KOPACKO et al) 30 January 2003 
See whole document. Especially [0042]-[0043] 



US 6736139 Bl (WK) 18 May 2004 
See whole document. 



WO 2006/074513 Al (RESMED LIMITED) 20 July 2006 

See whole document. Especially [0065], [0067], [0072]-[0075] 



1-4, 6, 14 
10, 13 



1-9, 14 
10, 13 



10, 13 



1-6, 10-14 



X 



Further documents are listed in the continuation of Box C 



X 



See patent family annex 



* Special categories of cited documents: 
" A" document defining the general state of the art which is 
not considered to be of particular relevance 

"E" earlier application or patent but published on or after the 
international filing date 

"L M document which may throw doubts on priority claim(s) 
or which is cited to establish the publication date of 
another citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition 
or other means 

"P M document published prior to the international filing date 
but later than the priority date claimed 



■T" later document published after the international filing date or priority date and not in 

conflict with the application but cited to understand the principle or theory 

underlying the invention 
"X" document of particular relevance; the claimed invention cannot be considered novel 

or cannot be considered to involve an inventive step when the document is taken 

alone 

M Y" document of particular relevance; the claimed invention cannot be considered to 
involve an inventive step when the document is combined with one or more other 
such documents, such combination being obvious to a person skilled in the art 

document member of the same patent family 



Date of mailing of the international search report 



Date of the actual completion of the international search 
1 November 2007 



Name and mailing address of the ISA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 



Authorized officer 
C FLORES 

AUSTRALIAN PATENT OFFICE 
(ISO 9001 Quality Certified Service) 
Telephone No : (02) 6283 7964 



Form PCT/ISA/2 10 (second sheet) (April 2007) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/NZ2007/000141 



C (Continuation). 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P,X 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 2006/074514 Al (RESMED LIMITED) 20 July 2006 
See whole document. Especially [0035]-[0036]. 



Relevant to 
claim No. 



1-14 



Form PCT/ISA/210 (continuation of second sheet) (April 2007) 



INTERNATIONAL SEARCH REPORT 


International application No. 


Information on patent family members 


PCT7NZ2007/000141 



This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the 
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars 
which are merely given for the purpose of information. 



Patent Document Cited in 
Search Report 






Patent Family Member 


US 


2004182398 


AU 


2003225926 


CA 


2469318 EP 1487543 






NO 


20042275 


NZ 


533321 US 2005011521 






WO 


03082406 


WO 


2005002656 


US 


2003019496 


US 


6467483 






US 


6736139 










WO 


2006074513 


AU 


2006206040 


EP 


1841481 


WO 


2006074514 


AU 


2006206041 


EP 


1841482 


Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001 . 












END OF ANNEX 



Form PCT/ISA/210 (patent family annex) (April 2007) 



